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13, 22, 26] ). $\{\mu_{n}\}_{n\geq 0}$
$\det(\mu_{i+j-2})_{1<ij\leq n}$
- - ([13] ).
$A=(a_{j}^{i})_{i,j\geq 1}$ $($ $A=(a_{j}^{i})_{1\leq i,j\leq n})$
$i,$ $j\geq 1$ $($ $1\leq i,$ $j\leq n)$ $a_{i}^{j}=-a_{j}^{i}$
$n$ $n\cross n$ $A=(a_{j}^{i})_{1\leq i,j\leq n}$
$A$ Pf $A$ ([26, 27] ).
$Pf$ $(A)= \sum\epsilon(\sigma_{1}, \sigma_{2}, \ldots, \sigma_{n-1}, \sigma_{n})a_{\sigma 2}^{\sigma_{1}}\ldots a_{\sigma_{n}}^{\sigma_{n-1}}$ . (1.1)
$[n]:=\{1,2, \ldots, n\}$ 2-
$\sigma=\{\{\sigma_{1}, \sigma_{2}\}_{<}, \ldots, \{\sigma_{n-1}, \sigma_{n}\}_{<}\}$











Pf $((q^{i-1}-q^{j-1})\mu_{i+j+r-2}(q))_{1\leq i,j\leq 2n}$
$r$
$\mu_{n}$ little q-Jacobi polynomial
([4,9] ):




$n$ $(a;q)_{n}$ q-shifted factorial
:
$(a_{1}, a_{2}, \ldots, a_{r};q)_{\infty}=(a_{1};q)_{\infty}(a_{2};q)_{\infty}\cdots(a_{r};q)_{\infty}$,
$(a_{1}, a_{2}, \ldots, a_{r};q)_{n}=(a_{1};q)_{n}(a_{2};q)_{n}\cdots(a_{r};q)_{n}$ .
$q$- $r+1\phi_{r}$ :
$r+1\phi_{r}[^{a_{1},a_{2},.\cdot.\cdot.’ a_{r+1}}b_{1},,b_{r};q,$ $z]= \sum_{n=0}^{\infty}\frac{(a_{1},a_{2},..\cdot.\cdot.’ a_{r+1};q)_{n}}{(q,b_{1},,b_{r};q)_{n}}z^{n}$.
little q-Jacobi polynomial [9, 20] $\#J$
$p_{n}(x;a, b;q)= \frac{(aq;q)_{n}}{(abq^{n+1};q)_{n}}(-1)^{n}q^{(_{2}^{n})_{2}}\phi_{1}[^{q^{-n},abq^{n+1}}aq;q,$ $xq]$ (1.3)
:
$\langle f,$ $g \rangle=\frac{(aq;q)_{\infty}}{(abq^{2};q)_{\infty}}\sum_{k=0}^{\infty}\frac{(bq;q)_{k}}{(q;q)_{k}}(aq)^{k}f(q^{k})g(q^{k})$ . (14)
little q-Jacobi polynomial
$\mu_{n}=\langle x^{n},$ $1 \rangle=\frac{(aq;q)_{n}}{(abq^{2};q)_{n}}$ $(n=0,1,2, \ldots)$





theorem [7, Theorem 3.12] 4
3 3.1
1
terminating very-well-poised $6\phi_{5}$ series





$LU$- $A=(a_{j}^{i})_{i,j\geq 1}$ $I=$
$\{i_{1}, . . . , i_{r}\}(J=\{j_{1}, \ldots,j_{r}\})$ (resp. )
$A$ $I$ $J$ $r\cross r$
$A_{J}^{I}=A_{j_{1},,j_{r}}^{i_{1},..\cdot.\cdot.’ i_{r}}$ $|I|=|J|>0$ $\det A_{J}^{I}$
$a_{J}^{I}=a_{j_{1}^{1},,j_{r}^{r}}^{i,..\cdot.\cdot.’ i}$ ( $I=J=\emptyset$ 1 )
Desnanot-Jacobi adjoint matrix theorem [7, Theorem 3.12]
$\det A_{[n-2]}^{[n-2]}\det A_{[n]}^{[n]}$
$=\det A_{[n-2],n-1}^{[n-2],n-1}\det A_{[n-2],n}^{[n-2],n}-\det A_{[n-2],n}^{[n-2],n-1}\det A_{[n-2],n-1}^{[n-2],n}$ . (2.1)
$LU$- $LU$- $L$ lower
unitriangular $U$ upper triangular
2.2 $LDU$- $L$ $U$
(lower or upper) unitriangular $D$ $A$
rank $n$ $n\cross n$ $n\cross n$ $P$
$i=1,$ $\ldots,$ $n$ $\det(PA)_{[i]}^{[i]}\neq 0$
$P$ unique $(L, D, U)$ $A,$ $P$
1 Theorem 2.2
2.1. $n$ $A=(a_{j}^{i})_{1\leq i,J\leq n}$ rank $n$ $n\cross n$
$1\leq i\leq n$ $\det(PA)_{[i]}^{[i]}\neq 0$ $n\cross n$
$P$ $PA$
$PA=LDU$ (2.2)
$D=(d_{i}\delta_{j}^{i})_{1\leq i,j\leq n}$ $L=(l_{j}^{i})_{1\leq i,j\leq n}$
lower unitriangular $|$ , $U=(u_{j}^{i})_{1\leq i,j\leq n}$ upper unitriangular
$d_{i}= \frac{\det(PA)_{[i]}^{[i]}}{\det(PA)_{[i-1]}^{[i-1]}}$ , $l_{j}^{i}= \frac{\det(PA)_{b}^{u_{]}-1],i}}{\det(PA)_{b]}^{[i]}}$ , $u_{j}^{i}= \frac{\det(PA)_{[i-1],j}^{[i]}}{\det(PA)_{[i]}^{|i]}}$ .
Kronecker $\delta_{j}^{i}$ $i=j$ 1 $i\neq j$
O
Proof. $P=I_{n}$ $a_{j}^{i}$ $l_{i}^{i}=u_{i}^{i}=1$ $l_{i}^{i},$ $u_{i}^{i}$
$a_{j}^{i}= \sum_{k=1}^{\min(i,j)}l_{k}^{i}d_{k}u_{j}^{k}(1\leq i\leq n)$ $n=1$
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$J_{2}=(\begin{array}{ll}0 1-1 0\end{array})$ ,
$2\cross 2$ 2 $n$










22. $n$ $A=(a_{j}^{i})_{1\leq i,j\leq 2n}$ $2n$
$1\leq i\leq n$ $a_{[2i]}\neq 0$ $A$
$A={}^{t}VTV$ (2.4)
$T$ $V$ $2\cross 2$ :
$T=(\begin{array}{llll}T_{1} O_{2} \cdots O_{2}O_{2} T_{2} .\cdot O_{2}\vdots \vdots \vdots O_{2} O_{2} \cdots T_{n}\end{array})$ , $V=(\begin{array}{llll}J_{2} V_{2}^{1} \cdots V_{n}^{1}O_{2} J_{2} \cdots V_{n}^{2}\vdots \vdots \vdots O_{2} O_{2} .\cdot J_{2}\end{array})$ .
$T_{i}=$ $(\begin{array}{ll}0 t_{i}-t_{i} 0\end{array})$ $(1\leq i\leq n)$ $V_{j}^{i}=$ $(_{v_{2j-1}^{2i}(i)}^{v_{2j-1}^{2i-1}(i)}$ $v_{2j}^{2i-1}(i)v_{2j}^{2i}(i))$
$(1\leq i<j\leq n)$
$t_{i}= \frac{a_{[2i]}}{a_{[2i-2]}}$ , $v_{l}^{k}(i)= \frac{a_{[2i-2],k,l}}{a_{[2i]}}$ (2.5)




$T=$ $(-a_{12}000$ $a_{0}00^{12}$ $-a\lrcorner 234000a_{12}$ $\lrcorner a_{0}a_{12}0023A)$ , $V=( \frac{0}{00}1$ $0001$ $\frac{a_{13}}{-1\frac a^{12}a_{12}Z2a_{0}}$ $\frac{a_{1}}{\frac a_{0}^{1}2a,a_{1}}41224)$
$a_{ij}=$ Pf $(\begin{array}{ll}0 a_{j}^{i}-a_{j}^{i} 0\end{array})=a_{j}^{i},$ $a_{1234}=$ Pf $A$
Proof of Theorem 2.2. $A$ $2\cross 2$
$A=(\begin{array}{llll}A_{1}^{1} A_{2}^{l} \cdots A_{n}^{1}A_{1}^{2} A_{2}^{2} \cdots A_{n}^{2}| | |A_{l}^{n} A_{2}^{n} .\cdot A_{n}^{n}\end{array})$ .
1 $\leq i,j\leq n$ $A_{j}^{i}$ 2 $\cross 2$ $A_{j}^{i}=$
$(\begin{array}{ll}a_{2j-1}^{2i-1} a_{2j}^{2i-l}a_{2j-1}^{2i} a_{2j}^{2i}\end{array})$ (2.4) :
min(2,3)









$(2i-1)$ / $r$ / $2i$ /
$s$ / $r,$ $s$ :
$\sum_{k=1}^{i-1}(\frac{a_{[2k-1],r}a_{[2k-2],2k,s}}{a_{[2k-2]}a_{[2k]}}-\frac{a_{[2k-2],2k,r}a_{[2k-1],s}}{a_{[2k-2]}a_{[2k]}})+\frac{a_{[2i-2],r,s}}{a_{[2i-2]}}=a_{s}^{r}$. (2.7)
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32. $n\geq 1$ $r$
Pf $((q^{i-1}-q^{j-1}) \frac{(aq;q)_{i+j+r-2}}{(abq^{2};q)_{i+j+r-2}})_{1\leq i,j\leq 2n}$
$=a^{n(n-1)}q^{n(n-1)(4n+1)/3+n(n-1)r} \prod_{k=1}^{n-1}(bq;q)_{2k}\prod_{k=1}^{n}\frac{(q;q)_{2k-1}(aq;q)_{2k+r-1}}{(abq^{2};q)_{2(k+n)+r-3}}$.
(3.4)







$f(i, j, r)$ (3.2)
Corollary 3.2 (3.4) $a=q^{\alpha},$ $b=q^{\beta}$
$qarrow 1$ :
3.3. $n\geq 1$ $r$ :
Pf $((j-i) \frac{(\alpha+1)_{i+j+r-2}}{(\alpha+\beta+2)_{i+j+r-2}})_{1\leq i,j\leq 2n}$
$= \prod_{k=1}^{n-1}(\beta+1)_{2k}\prod_{k=1}^{n}\frac{(2k-1)!(\alpha+1)_{2k+r-I}}{(\alpha+\beta+2)_{2(k+n)+r-3}}$ . (3.7)
:
$(\alpha)_{n}=\{\begin{array}{ll}\prod_{i=1}^{n}(\alpha+i-1) if n\geq 0,1/\prod_{i=1}^{-n}(\alpha+i+n-1) if n<0.\end{array}$
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Pf $((j-i)C_{i+j+r-2}^{(D)})_{1\leq i,j\leq 2n}$
$= \prod_{k=1}^{n-1}\frac{(4k)}{(2k)}!\prod_{k=1}^{n}\frac{(2k-1)!(4k+2r-2)!}{(2k+r-1)!\{2(k+n)+r-3\}!}$ (3.9)
$C_{n}^{(D)}=(\begin{array}{l}2nn\end{array})$ central binomial coefficients
([20] ) :
$L_{n}^{(\alpha)}(x)= \frac{(\alpha+1)_{n}}{n!}1F1(\begin{array}{lll}-n +\alpha 1 x\end{array})$ .
$L_{n}^{(\alpha)}(x)$
$\langle f,$ $g \rangle=\frac{1}{\Gamma(\alpha+1)}\int_{0}^{\infty}e^{-x}x^{\alpha}f(x)g(x)dx$
Pf$(c_{i}c_{j}a_{j}^{i})_{1\leq i,j\leq 2n}=c_{1}$ ... $c_{2n}$ Pf $(a_{j}^{i})_{1\leq i,j\leq 2n}$ (3.10)
(3.7) $\beta^{n(2n+1)+n(r-2)}$ $\betaarrow\infty$
3.4. $n\geq 0$ $\mu_{n}=(\alpha+1)_{n}$
:




$\langle f,$ $g \rangle=\frac{1}{\sqrt{\pi}}\int_{-\infty}^{\infty}e^{-x^{2}}.f(x)g(x)dx$
(3.11) $\alpha=\frac{1}{2}$
3.5. $n\geq 0$ $\mu_{n}=\prod_{k=0}^{n}(2k+1)$
:
Pf $((j-i) \mu_{i+j+r-2})_{1\leq i,j\leq 2n}=\frac{1}{2^{n}}\prod_{k=1}^{n}(4k-2)!!(4k+2r-1)$!!. (3.12)
4 3.1
$a_{j}^{i},$ $t_{i},$ $v_{j}^{i}$ 3.1 (3.3) $i,$ $j\geq 1$
:











$\cross g_{k}(i,j;a, b, q)=\frac{(aq;q)_{i+j-2}(abq^{2};q)_{i-1}(abq^{2};q)_{j-1}}{(aq;q)_{i-1}(aq;q)_{j-1}(abq^{2};q)_{i+j-2}}$ . (4.2)





$\sum a^{k-1}q^{k(k-1)+1}$ . $\frac{(abq^{2k};q)_{1}(abq^{2};q)_{k-2}(bq_{)}q^{i-k+1})q^{j-k+1};q)_{k-1}}{(q,aq_{)}abq^{i+1},abq^{j+1};q)_{k}}$
$k\geq 0$
$k$ even





$\cross g_{k}(i, j;a, b, q)=\frac{2(aq;q)_{i+j-2}(abq^{2};q)_{i-1}(abq^{2};q)_{j-1}}{(aq;q)_{i-1}(aq;q)_{j-1}(abq^{2};q)_{i+j-2}}$ (4.5)
$\sum_{k\geq 0}(-1)^{k}a^{k-1}q^{k(k-1)+1}\cdot\frac{(abq^{2k};q)_{1}(abq^{2};q)_{k-2}(bq,q^{i-k+1},q^{j-k+1};q)_{k-1}}{(q,aq,abq^{i+1},abq^{j+1};q)_{k}}$
$\cross g_{k}(i,j;a,b,q)=0$ . (4.6)
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$=(q^{i-m+1}, q^{j-m+1}, bq;q)_{m-1} \cdot\frac{(aq^{j+1};q)_{i-m}(abq^{2};q)_{i-1}}{(aq;q)_{i}(abq^{j+1};q)_{i}}$. (4.9)







$aarrow abq^{2m}$ , $barrow bq^{m}$ , $carrow q^{m-j}$ , $narrow i-m$ .





$a_{j}^{0}= \frac{(abq^{r-1};q)_{1}(aq;q)_{j+r-1}}{aqr(1-b)(abq^{2})q)_{j+r-2}}$ , (4.11)
$i,j\geq 1$ (3.1) $a_{0}^{i}=-a_{i}^{0},$ $a_{0}^{0}=0$
42. $a_{j}^{i}$ $\tilde{A}=(a_{j}^{i})_{i,j\geq 0}$ . $t\iota,$ $0_{j}^{i},$ $e_{j}^{i}$
3.1
$\hat{v}_{j}^{i}=’\{\begin{array}{ll}o_{j}^{i} if i is even,e_{j}^{i} if i is odd,\end{array}$
$\tilde{T}=\bigoplus_{i\geq 0}(\begin{array}{ll}0 t_{2i}-t_{2i} 0\end{array})$ $\tilde{V}=(\tilde{v}_{j}^{i})_{i,j\geq 0}$
$\tilde{A}={}^{t}\tilde{V}\tilde{T}\tilde{V}$ (4.12)
$\tilde{A}$
43. $n\geq 1$ $r$ :
Pf $(a_{j}^{i})_{0\leq i,j\leq 2n-1}=a^{n(n-2)}q^{n(n-1)(4n-5)/3+n(n-2)r}$
$\cross$ $\frac{(q;q)_{2k}(aq;q)_{2k+r}(bq;q)_{2k-1}}{(abq^{2};q)_{4k+r-1}(abq^{2k+r};q)_{2k-1}}$ . (4.13)
(4.13) $P_{n,r}(a, b;q)$
:
Pf $( \tilde{A}_{[0,2n-2],m-1})=\frac{(q^{m-2n+1};q)_{2n-2}(aq^{2n+r-1};q)_{m-2n}}{(q;q)_{2n-2}(abq^{4n+r-3};q)_{m-2n}}P_{n,r}(a, b;q)$ ,
(4.14)
Pf $( \tilde{A}_{[0,2n-3],2n-1,m-1})=q\cdot\frac{(q^{m-2n};q)_{1}(q^{m-2n+2};q)_{2n-3}(aq^{2n+r-1};q)_{m-2n}}{(q;q)_{2n-2}(abq^{4n+r-5};q)_{1}(abq^{4n+r-3};q)_{m-2n+1}}$
$\cross f(2n-1, m-1,r)P_{n,r}(a, b;q)$ . (4.15)
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$[i,j]=\{x\in \mathbb{Z}|i\leq x\leq j\}$
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